Results
Over this interval, the BCT rate in the premenopausal nodepositive subgroup experienced a highly significant increase from 27.2% to 73.2% overall. In the group of postmenopausal node-negative patients, the BCT rate grew significantly by 37.3% to 77.3% in total. With an overall BCT rate growing from 22.5% to 56.8% in postmenopausal node-positive women, those presenting with T1 tumors saw a significant increase from 35.1% to 65.9%. Mortality and local recurrence rates proved stable or even decreased considerably over time and in all subgroups.
Conclusions
The presented outcome of BCT rates, significantly improved over this 16- year period and in no way counterbalanced by higher local recurrence or death rates, reflects an excellent example of surgical quality control. BCT can safely be regarded as the standard of therapy for T1 and increasingly for T2 disease. Especially in multi-institutional adjuvant breast cancer trials, the highest priority should be given to breastconserving procedures.
Scientifically, it has been well established that breastconserving treatment (BCT) in patients with breast cancer does not impair overall prognosis as compared to mastec-tomy. Several randomized clinical trials in the past two decades have shown that survival rates in breast cancer are stage-dependent, but independent of the extent of surgical breast tissue removal, as long as the resection margins are free of tumor infiltration.
The particular importance the breast shows for female psychology and social interaction and the potential for feelings of mutilation and impaired physical integrity are an-other argument for carefully considering the implications connected with ablative surgical procedures. As a rational and informed basis for the shift in paradigms of invasiveness, the scientific community has felt the need to evidence the concept that local procedures have no detrimental impact on survival in such patients. Proof has been elaborated repeatedly by many investigators from different areas of the world. [1] [2] [3] The extent of tissue removed in breast cancer surgery, however, can be a predictor for local failure rate. Local relapse following mastectomy depends on tumor stage, nodal stage, and the biologic aggressiveness of the tumor and usually is an indicator of poor prognosis. By contrast, local recurrence after BCT does not necessarily have an impact on survival. In any case, the psychological and subjective burden of local failure following such interventions must never be underestimated. Therefore, BCT in general calls for adjuvant radiotherapy, although it has been shown that in a highly selected group of patients at very low risk for locoregional relapse, radiotherapy may indeed not be required. 4 This issue is under investigation in a number of prospective clinical trials.
By accepted academic standards, BCT combined with adjuvant radiotherapy should be regarded as the surgical treatment of choice in patients with stage I and II breast cancer, as stated by the Consensus Development Conference as early as 1990. 5 Yet in contrast to these wellestablished standards, for various reasons BCT has not been fully accepted in general practice. This unfortunate discrepancy is linked to specific factors with regard to both patients and physicians.
BCT rates are at considerable variance between different countries, but also within highly industrialized nations. For example, differences are reported to be marked between states in the United States. 6, 7 In addition to geographic factors, the treatment level of a given hospital department is a key issue for the degree to which BCT is accepted. Women treated at university or teaching hospitals had doubled chances to have their breast preserved, while women over 70 and patients from rural areas were less likely candidates for BCT. 8 The most important factor influencing a patient's decision on the surgical procedure to be used has proven to be the treating physician's recommendation, which is rarely questioned in routine practice. 9 Thus, surgeons play the key role in patients' decision-making processes.
Surgeons participating in clinical trials should be particularly well educated and trained at the highest level of medical knowledge. After all, one chief argument for performing clinical trials is that quality control is given considerable attention under such circumstances. This refers to primary trial endpoints as much as general medical care for patients, including quality control measurements applied to surgical techniques and the standards of histopathology.
Since 1984, the Austrian Breast & Colorectal Cancer Study Group (ABCSG) has been conducting nationwide, multicenter clinical trials in patients with stage I and II breast cancer. This framework has provided the opportunity, over one and a half decades, to investigate BCT rates in women participating in these investigations throughout Austria. To minimize potential selection bias, we selected subjects with identical basic prognostic characteristics (tumor and nodal stage, receptor status, and age) for the present analysis.
METHODS
Between 1984 and 1997, a total of 5,203 patients were recruited into nine different ABCSG trials. Our clinical study designs were approved by the relevant medical ethical committees in Austria. From the beginning, these designs were based on known hormone receptor status of the primary tumors. Six studies accrued a total of 4,259 participants presenting with receptor-positive breast cancer. The present analyses cover both premenopausal women showing nodal involvement and postmenopausal patients with and without axillary node metastases. The six trials under investigation here serve as the exclusive basis for the analyses. Individual trial designs are summarized in Table 1 .
All trials called for patients to be randomized after submitting informed consent. Conservative and ablative surgical procedures were performed at the discretion of the responsible surgeon. The trials were not designed to increase the rate of breast conservation, yet the selection criteria for technical characteristics of BCT were thoroughly discussed in numerous Study Group meetings in an attempt to homogenize standards. In all trials, and in any single patient included, resection had to be performed with clear margins (R0), though the exact amount of required healthy tissue resected around the tumor was not further specified.
Complete axillary clearance was carried out in all patients with a minimum of level I or II dissection. An interdisciplinary team consisting of surgeons and radiotherapists analyzed the indication for postoperative irradiation in these trial participants with exclusively hormone-responsive tumors. However, radiotherapy was mandatory for premenopausal women undergoing BCT and high-risk, postmenopausal, mastectomized patients. Only postmenopausal women with favorable tumor characteristics were allowed to forego irradiation on account of our promising results in this patient cohort. 4 These patients are currently randomized between irradiation versus no irradiation in the framework of ABCSG Trial 8. 10 Tumor diameter was measured by the pathologist, and at least eight lymph nodes were examined histologically for patients to be eligible for trial participation. In all trials, eligibility criteria additionally included radically resected breast cancer and estrogen and/or progesterone receptor positivity, measured by either biochemical or immunocytochemical methods. Grading was determined according to Bloom and Richardson. 11 Patients were followed every 3 months for the first 3 years and every 6 months thereafter. Chest x-ray, liver sonography, mammography, and bone scan were performed on a regular follow-up basis and whenever clinically indicated. 
Significant Increase in Breast Conservation
As to statistical analysis, summary measurements are given as medium or mean Ϯ standard deviation. Homogeneity in the figures was analyzed using the chi-square test in which two-sided P values lower than 0.05 were identified as significant. All analyses were carried out with the SAS 6.12 statistical package (SAS Institute, Inc., 1990, Cary, NC).
RESULTS
We compared three different groups of women presenting with hormone receptor-positive breast cancer according to their pathologic stage, age, and the surgical procedure applied:
• 447 premenopausal patients presenting with axillary lymph node metastases (participating in ABCSG Trials 2 and 5; 1984 -1997) 
Premenopausal, Node-Positive Patients
A total of 447 participants were randomized in two trials involving premenopausal patients with positive nodes. ABCSG Trial 2 compared one treatment arm given tamoxifen with another given the antiestrogen in addition to a polychemotherapy regimen; Trial 5 investigated the efficacy of combination endocrine treatment versus standard CMF chemotherapy (see Table 1 ). Overall, 190 premenopausal women with nodal involvement (42.5%) underwent BCT and 257 (57.5%) modified radical mastectomy (MRM).
The development of these two surgical procedures within three different time intervals is depicted in Figure 1 , with randomized patient numbers amounting to 235, 130, and 82, respectively. As shown between 1984 and 1990, 27.2% of the patients underwent BCT, rising to 50.8% in the 1991 to 1993 period and to 73.2% thereafter. The quantitative difference was highly significant (P Յ .001). Within the three time intervals covering 16 years, the overall percentage of patients with T1 tumors increased from 40.4% to 46.2% and 53.7%. The mean numbers of investigated lymph nodes within the intervals were 12.1 (Ϯ 5.1), 14.8 (Ϯ 6.1) and 14.6 (Ϯ 5.0). Percentages of BCT rose from 33.7% to 60.0% and finally 81.8% (P Յ .001) in T1 lesions, and from 22.9% to 42.8% and 63.2% (P Յ .001) in T2 disease for the three time intervals, respectively. Of the 257 patients assigned to MRM, 162 patients had presented with a T2 tumor and 28 had shown more than 10 positive lymph nodes. Table 2 gives actuarial data on mortality and local recurrence rates in this premenopausal cohort at 3 years of observation. A mean mortality total of 4.8% was identified in patients treated conservatively, reflecting a drop from 12.5% to 1.6% over time, versus a total of 12.8% deaths in mastectomized women. The local recurrence rate in patients treated with BCT decreased from 4.7% to 1.6% in the first two intervals and to nil in the final period. Overall, local recurrences were experienced by 2.1% versus 12.1% in the BCT and MRM sets, respectively. However, these percentages cannot directly be compared on account of different tumor and nodal status.
Postmenopausal, Node-Negative Patients
Between 1990 and 1997, 1,667 postmenopausal patients presenting with negative nodes were randomized in three different ABCSG trials, all of which were designed to investigate the efficacy of exclusive tamoxifen administra- tion versus that of combination treatments with aminoglutethimide (Trial 6), anastrozole (Trial 8), or epirubicin and cyclophosphamide (Trial 9). Overall, the mean BCT rate in this cohort amounted to 66.1%. This 8-year period saw the percentage of conservative procedures rise significantly from 40.0% to 77.3%, as shown in Figure 2 (P Յ .001). The percentage of patients with T1 increased from 64.1% to 74.7% within the same time period. Considering women with T1 lesions only, BCT was performed in 50.0% in 1990, rising to 81.1% by 1997 (P Յ .001). In patients presenting with T2, percentages were 39.7% in 1991 and 66.1% in 1997, showing a significant difference over time (P ϭ .003).
Investigating the type of operation within three different age groups (50 -60, 61-70, 71-80 years of age), we found rates of 73.0%, 63.7%, and 60.4% (P Յ .001). Of the 568 radically treated patients, 262 had shown a T2 lesion.
Roughly the same percentages of postmenopausal, nodenegative participants in the BCT and MRM sets experienced local relapse of disease (Ͻ1% at 3 years), reflecting a highly beneficial tumor biology due to positive estrogen and/or progesterone receptor values. The mortality rate in conservatively treated women (1.3%) was also very low, representing a patient group with an excellent prognosis (Table 3) .
Postmenopausal, Node-Positive Patients
In our final analysis, 1,202 postmenopausal patients with lymph node metastases were included from four different . 3 ). Patients presenting with T1 lesions experienced a significant increase from 35.1% to 65.9%, the percentage rising from 13.9% to 48.4% in those with T2 tumors. The mean numbers of investigated nodes in the time periods were 11.9 (Ϯ 4.8), 13.6 (Ϯ 4.9), 14.4 (Ϯ 5.5), and 15.5 (Ϯ 5.4), respectively. According to age groups (50 -60, 61-70, 71-80), we identified BCT rates of 43.5%, 40.0%, and 37.5%, respectively. Of 711 patients treated with MRM, 466 had presented with a T2 lesion and 63 had more than 10 involved nodes.
At 3 years, the local recurrence rate in the BCT set was 1.4% in the first observation period, 1% in the second, and 4.3% and 1.9% in the last two periods ( Table 4 ). In nodepositive patients, this development reflects an exceptional level of local quality control, due not only to the quality of surgery but also to postoperative endocrine treatment using tamoxifen.
DISCUSSION
These results indicate that during 16 years of clinical trials carried out by the ABCSG, surgical procedures in women with hormone-responsive breast cancer have undergone considerable change. In the mid-1980s, a mere 20% to 25% of all patients were treated conservatively; that rate increased to 73.2%, 77.3%, and 56.8% in the last observa- tion period until 1997, depending on age, tumor diameter, and nodal status. This significant increase in the rate of BCT was not counterbalanced by an increasing frequency of local recurrences. At 3 years of observation, the local recurrence rates were 0% to 4.7% in premenopausal stage II breast cancer patients, less than 1.5% in postmenopausal stage I patients, and 1% to 4.3% in postmenopausal stage II patients. Clearly, the results point to a superior level of surgical quality control. They also reflect a beneficial tumor biology based on hormone-responsive tumors and postoperative treatment with tamoxifen, known to reduce local recurrences in patients with receptor-positive tumors. No significant difference was identified between patients treated conservatively or with mastectomy. The 3-year time interval was chosen on account of intertrial differences as to follow-up periods. We failed to identify any impact of increased BCT on overall survival. Overall, death and local recurrence rates were higher in patients treated with MRM on account of selection bias for those presenting with more advanced disease or poorer prognostic findings. Of course, tumor size remains a key parameter in determining the surgical procedure to be used. In any of the time periods under investigation, the BCT rate was higher in T1 than in T2 lesions and lower in the presence than in the absence of nodal metastases. Other investigators have also demonstrated how T and N stages serve as selection criteria for BCT, both in early-stage and locally advanced disease, remaining unchanged by the recent use of neoadjuvant chemotherapy for improved BCT rates. 3, 13, 14 Comparing age groups in the last observation period, we found an increased amount of conservative interventions to be performed in premenopausal than in postmenopausal node-positive patients (81.8% in T1 and 63.2% in T2 vs. 65.9% and 48.4%, respectively). This difference between BCT rates depending on age and favoring premenopausal patients is interesting, since young age is an independent prognostic factor as well as a marker for adverse tumor biology. In the postmenopausal cohorts, we found a similar trend favoring younger women for BCT. A marked overall increase has become noticeable in conservative procedures over the time periods investigated. There are several potential reasons for such a development within a nationwide trialists' group operating in a small country. Explanations include better surgical training, improved awareness among surgeons and patients regarding the psychological, ablation-related trauma, and indirect effects related to increased media coverage. BCT rates may have also been ameliorated by the favorable results arising from published randomized trials, pressure from the public and individual patients (both pre-and postmenopausal), and probably also the presentation and discussion of such outcomes within the ABCSG.
The Study Group was founded in 1984 with the objective of conceptualizing and conducting nationwide multicenter trials dealing with adjuvant therapy in breast and bowel cancer patients. A network of 21 study centers was involved in the first generation of trials (1984 -90), randomizing 1,118 subjects. 12, 15 From 1991 to 1996, three further trials were implemented with a total of 71 participating centers and 3,356 recruited patients. Currently, 10 nationwide trials are in progress, with an approximate average of 950 annual accruals.
Participation in clinical trials in oncology is not only a potent way to address important medical questions with respect to study endpoints. In addition, it acts to maintain or even improve treatment quality in other aspects of primary patient care, including pathology, surgery, follow-up, and quality of life, depending on the way a protocol is designed. We believe it is imperative to avoid downregulation or limitations to such quality control aspects for the sake of increasing patient participation in clinical trials.
Only limited information exists in the literature dealing with the continuous development of BCT in multicenter clinical trials. For example, in large studies based on comparable criteria of patient selection (stage I and II disease, age, and/or receptor and nodal status), reported BCT rates range from 29.6% to 61.7% in premenopausal, node-positive women. 16 -19 In postmenopausal patients, rates varying from 23.7% to 51% have been indicated in the presence of node positivity, 16, 17, 20, 21 and a 18.7% rate has been produced in the absence of nodal metastases. 22 Other trials have reported BCT rates to be as low as 4.3% to 6.6% in receptor-and node-positive disease. 23, 24 None of these investigations, however, has provided sufficient information to estimate how many patients are primarily suited for conservative surgery.
Rather, our general knowledge regarding BCT rates in large series is based on information from personal series and cancer registries. The Surveillance, Epidemiology, and End Results (SEER) Program assessed data from 19,661 white women with localized breast cancer who had been diagnosed between 1983 and 1986. The BCT rate ranged from 14.8% to 36.7%, being predicted by age, county characteristics, physician-to-population ratio, education and income levels, presence of a cancer center, and residence in a city of at least 100,000 inhabitants. In a multivariate analysis, regional variation was also shown to be a significant independent predictor for the type of surgery. 25 Another evaluation from a cancer database dealing with 157 hospitals and cases from 1988 to 1993 found the rate of BCT doubling from 7.3% to 14.3% over 6 years. Independent prognostic factors for BCT included age, private insurance coverage, hospital size, and treating surgeon's graduation from medical school since 1981. 26 In a survey conducted in over 80,000 Medicare patients aged 65 to 79, and treated in 1986 and 1990, BCT percentages changed only insignificantly from 14.1% to 15%. Ten percent of hospitals performed 55% of all conservative surgical procedures. 27 The survey shows how important the surgeon's opinion proves to be in the decision-making process. Improving BCT rates in the general population thus implies increased awareness among physicians treating breast disease, as well as improved access to BCT-specific training and education.
A study investigating the effect of state legislation with the aim of promoting BCT for women with early-stage breast cancer found a slight and transient effect on the degree to which this surgical procedure was put to use. 28 Neither specific legislation nor fully informed patient consent, which is to be applied uniformly, represents action that is powerful enough to increase the BCT rate. Again, the obvious reason is that the treating surgeon's recommendation represents the most crucial factor. 9, 29, 30 The Colorado Center Cancer Registry, for example, indicated that 72% of patients presenting with T1 breast cancer in that state had been treated with MRM between 1986 and 1990. 9 A questionnaire sent to 175 general surgeons suggested that those who do not believe these two surgical modalities to be equivalent with respect to final outcome produce a higher rate of mastectomy in T1 cases. This also applies to surgeons who consider the two methods to be equivalent, but mastectomy still to be the gold standard. In precise terms, their rate is 15% to 20% higher than that of physicians who regard BCT as the treatment of choice. These data again act to stress the key role treating surgeons play in their patients' decision. By contrast, medical contraindication is rarely an important factor for not performing organ-preserving treatment. 31 Local recurrences after BCT and following mastectomy have different biologic implications. Those developing after conservative surgery are commonly due to tumor cells left behind within the operative field or the presence of multi-focality or multicentricity (often relating, in the patient's mind, to the quality of surgery performed). Conversely, local recurrences after mastectomy are usually a sign of generalized disease. In particular, surgeons lacking sufficient training in the field may not want to risk taking the blame for surgical inaccuracy and therefore would give preference to mastectomy, the surgical procedure that in many ways is technically better defined. Certainly, however, such a perspective is ethically unacceptable.
Information concerning recent developments in medicine can be obtained, both by the physician in academic institutions and in nonacademic hospitals, from a variety of sources, including scientific publications, consensus meetings, professional societies, the Internet, and the press. Another approach, as we have argued, is to participate in cooperative trials that are not only dedicated to exploring new systemic therapies but also exert high quality control to applied surgical procedures, especially when small hospitals or private surgical practitioners are involved. The final goal is to ensure that every patient receives the best oncologic treatment-implying, for example, a BCT rate ranging from 80% to 90% in T1 cases. Our group has shown that by involving a large number of breast cancer patients in nationwide trials, it is indeed possible to take a step in this direction. However, patience is equally important for a number of years for local oncologic results to exert a genuine impact on the quality of surgery.
